Click conjugation of a binuclear terbium(III) complex for real-time detection of tyrosine phosphorylation.
Phosphorylation of proteins is closely associated with various diseases, and, therefore, its detection is vitally important in molecular biology and drug discovery. Previously, we developed a binuclear Tb(III) complex, which emits notable luminescence only in the presence of phosphotyrosine. In this study, we conjugated a newly synthesized binuclear Tb(III) complex to substrate peptides by using click chemistry. Using these conjugates, we were able to detect tyrosine phosphorylation in real time. These conjugates were superior to nonconjugated Tb(III) complexes for the detection of tyrosine phosphorylation, especially when the substrate peptides used were positively charged. Luminescence intensity upon phosphorylation was enhanced 10-fold, making the luminescence intensity of this system one of the largest among lanthanide luminescence-based systems. We also determined Michaelis-Menten parameters for the phosphorylation of various kinase/peptide combinations and quantitatively analyzed the effects of mutations in the peptide substrates. Furthermore, we successfully monitored the inhibition of enzymatic phosphorylation by inhibitors in real time. Advantageously, this system detects only the phosphorylation of tyrosine (phosphorylated serine and threonine are virtually silent) and is applicable to versatile peptide substrates. Our study thus demonstrates the applicability of this system for the analysis of kinase activity, which could lead to drug discovery.